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A new sulfur-containing urethane resin giving a plastic lens having excellent heat-resistance and high 
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immmii *<n «bi) ?i^2, 5-tr 

x (*;I/#Xh;< ?■/!/) -2, 5-^^;l/-l. 4- 
[fbi] 

HS-H 2 C^J T^CH 2 -SH (O 
H 3 C- > ^S^ 

[H^2] 2, 5 -ex 0*;l/*Xh;*?-;l/) - 10 
2. 5-z/*?-JU- 1 , 4 -S^T U^*— 

;Wk^l^ (-D ^'J^v->7t- Mbim 4? 

[1151313] li5R«2l5^©«(]g*>e ) ^Sb>Xo 
[000 1] 

[«St±<0fiJffl4Mf] *«Wit4, $M&*y^*-/Wb 20 
[0 0 0 2] 

10 («TD.A.C.i;fi;-r) ^v^^S^-e/ck 

LT^-5„ LfrL£#e>. JB8r4Wfc«U>X (nd = 
1.52)£Jt-"C na = 1.50£/Jn2<, #^Xlx-;/x*i:|B] 

[0 0 0 3] «S»f^-^K.Sb>Xffl1SiM© I 

;b^H<Dt KP^Mk^iiCDKJS («rlBU8 57-13660 
1) . t>L<Uiu fh77P ; eifX7iy-;l/ASf© 

BPS58-164615 ) -"P^x^X;!/?^ FftfeZSlif 
StFD^Mt^l^cDSJS (ffiMBH 60-194401) K<k 



[0004] Sfc. l«JBJ/T^b>Xffl» 

HFn^Mk^^OSJS mgflBg 60-217229) , S & 
K«#U^*-/Wt*»i:OSlS «#BaB§60-199016 , 
WfiBHa62-267316 , #BflBS63-46213) .fcOS&nS^'J 

KJcsy^x^^l^Xt, JSSf^WJeliftfeiSSa: 

&*;l/#XMb-a4ij£: LTl .2-ex[(2-^;l/*Xhx^- 
-3- ^;P*XF^aM>^ttl^Lfc^ (#M 

¥ 2-270859 ^) , c<r>{t^mtu>xmtvrmi>— 
f#p»ns^Biowmsi±98°cT-^ti, mm 

^X^^l^XWtftfeti, Jl#9 0 — 9 51C©S&e?S 
*T*fT&fctl£/ca6. B^ffigl 0 0lCJW±©fe(DA^a 

[0 0 0 5] 

[^*^i*L<k-5i:-rs^] *5sw©aft9tt, 
tt»C@n7ci^B5f^X^X^^ ^ U>X*5-Z.Z$iM%: 
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-ra*^ *fgB^ti x s (1) at 2) 

T'^StlS 2, 5 -ex -2. 5 

1 . 4 -i?f7X COfb-&^l«r#£y^U 

^ tfy-i'y^i-S'TX-wb^BK -Yv^t-hS 

i:fe-SO(b^^tyfi)c^ (a) ^SJS^-li-Ttf&n 
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3-2 3 6 38 6^fflB?«T^tf, *»WO*'Jf 

[0 0 0 8]*^O2, 5-lfX 

-2, l, 4-^7>^ Any 

>{t<tre£&2, s-ex (Apyy^f;w -2, 5 

-v^^lz-l, 4-S^7>** ^Rjg. 10 

ci:fc:<fcDt#&ft*o 2, 5-ex (AP^rV^fW 
-2, 5-S>**7l/-l, 4-S^7>li, *3\ 8Mb 

*K*S*^*y7l/3^X;l/7-f FfcU #<^T\ cn^r 
a{kLT#SCfc^T?*So 2, 5-e 

X WDD^f;l/) - 2, 1 . 4-^ 20 

TV^^tcti. -Jvl/ • *y • *j\,j3-ytr • 

SXhU — (The Jouma 1 of Organ ic Chem istry ) 34 (1 
1), 3389-3391, (1969) £^3tlTV£J: 5 

;!/^x;l/^^r Kicx^y/i^n^-Y K*-2 0tTiB 

£ c £fc, 2, 5 -tfX CTcHEr*^;!/) -2, 5— S> 

>fF*T% ^*y;l/^X;K7^ HU:a**-7 8tT 
rST> *6fc-2 0'CT?8^HiaS«-a:tea«c»«*B 30 

[0 0 0 9] *38W© l . 4 -^7>{fc&*fcKi, MB 

f^>7vitnj!>A, zkswtf-hy^A, by?-* 

K»*hy*A«*Rj5**fc«. *fttt7;l/*U 

LTtt* 7;lo-;K TkftHOStttttt^ DM F » D 
MK DMSOftHOW^nh>tt«t»Ji*ffl^* 0 
W*tf. ^*H8R*fflt^*li*»cH:^ 2. (* 
dp^;W-2, 1 , 4 ->^7> 1 40 

^/MdtfLT. **fiHR*2^W±fflt\ 7/!/=i— ;l/ 

-7b, £fcli7j<te#»;£-e\ 7;l/*yiP*#«PLfe*. 

tttu& ftBicftur. 77i/«yft». 7kacSo-HH« 

7;i/*yin*^»T«i, huxw^x ey~y 
>«o«ra«s^ *ttft^hy^A. *»fb*y*A 
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[0010] *«BBK:»^TJR»i:UTfli^«#y-f V 
7-?— K hy^i^s^f y->7:*-- K fh7^f 
K *^^^^u>^-fy^7^-h. s-rttuz/t? 

^V^7t-h, 2,2 -V^^fo^Z/Zyi/^VisT-r 
-K 2 .2 ,4- by * s f-)V^&VW<<Vi/T1r— K -r 

K I ,3-^^X>-l ,4 -Zs-iVi/T-T— K 2.4 , 4- h 
y*^;l/^*1M*U>S>>fV$/7^— K l .6.11— 

>-r^hy-ry->7^-h. i.3.6-^Wfi/vhy 
7-^-h-5-^yi/7^— h ex (>f 

V^>7t-hxf;l/) #*-K tfX MVi/T-t 

— bxf;W x— TVk l,4-^l/>yU3- 7l/^y*n 

e/i/x— ^iz-o), o>' — s^rys/7-*-— k y 

>r y isT-r— v * ^;i/xxf;K y s»hy-f ys/7-*- 

^D-yx-h, 2-Y y s/7-*-— h e;i/-2 .6- -y-r 

-K ex wy^7t-hx^;w ^>-tf>. ex 

WV^>7t-h/Ptf;l/) ^>-tf>, a, a, a , 
a -f h7^^;l/^^UU»W^7t-h, ex 

Wv^7t»h7^i/) ^v-gy, ex (-ry->7^ 
-h*3vi/) -T7*v>* ex (^y->7^-h^^ 

;U) ^7xx;l/x-f;K ex WV^>7t-hxf 

;W :?*u-k *s/*-y b>hy^y->7^— 2. 
e-y wys/7t-h^f;W ^FoflgflfiSi^y 

[00 i i] ^v^p^>vv^7t-h, ex (-ry 

— h> ^^;U->^n^\^>> ? ^y>'7^--h. v 7 ^^ 

D^^i/^^^;l/>t^>^-ry->7-?— K 2,2 
^^;i/^>^o^->;i/^^ v^y->7-f-h> ex 
(4-^Vv'7t-h-n- 7fUf» ^x»JX'jh 
-;k ?^v|^V^7t-h, Z-^CVz/T-r— 

h^^ L ;i/-e^^Dt2.2,i]--\y , ^>, 2^vm- 

h p< ^;l/-3- (3--< y i/T-f— h yn e;U) -6 — r y ->7 

^— h p< e->^ a - [2 ,2 ,1 ] -^y^ 2--r y 

7^-h^^;l/ -2- (3-^V5/7t-h/Dl?;I/)-5->f 
y ->7^- h e-> ^ o - [2 ,2 ,1 ] 2- 

V i/7 1- h ^ f ;W2- (3->f V ^>7 1- b y P W 

-6- y->7^-— ^^^■;^-e^^a-[2.2.l]-^\y , ^ 
2->r y^7t-h^f;i/-3-(3-^ys/7t- hyp 

e;l/) -5-(2-^y^>7t-hxf;l/) -e->^a-[2,2. 
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-f-hZfuVfr) -6-(2--f V->Z^-hx^;l/) -fcf>> 
^ a - [2 ,2 ,1 ] y. 2--Y V S/T h ^ 5^-2- 
(3--Y V fT-T— b 7u tf -5- (2-Y Vv'Tt-hx 

b ^^;l/-2- (3--Y V ->7^-- h tf ;b) -6- (2--f Vi/ 
7t-hxf;l/) -tr->^D-[2,2.1]-^^>^Oflg 

[0 0 12] 7x-l/>^V>'7t-h, h'JP^ 

K bV K ^y-tf> 

7-^— K YMVl/V^Vi/T-r— K 4,4 -^7x 
-;^*>->VV>'7^--K 3.3 -v^^l/^yxx 
;l/^^>-4,4 -*J4V*/T1— K tf-^yvvl/ 4,4 -v> 
^Vi/7t-h, tTX (^yv'T^-byxx;!/) 
U>. 3,3 -V* b*is\Z7x.—)\s-AA -V<<Vi/T1r 

— K hU7x^^>hiHV>/7t-b, 
'J^MDK t7^yyh'J^V'>7t-h, ^'7i 

xX;l^#y-4,6,4 Vz/T-t— K 4->^;l/- 

^7jc— 3,5,2 ,4 .6 -^>^-rVi/Z^-— 

K 7i-;MVi/7t-h^^KV^7t- K !7 
x-;WV'>7t-hxf;Ky>>7t-h, fb7t 
Kat7f lx>i/Wi/7t-h, 'v=MJ-H Kn^y-tf 

4,4 -^vy^Tt-h, e;7xx;i/x-f;i/^yi/ 

Z^"— K xf y 3-;I/^7xx;I/X-f;^>V 
vm-h, I .3-713 tfUy^Un— ji/^xxjUx 
— -r/l/^-f Vi/T-r— K ^/7x/>i/Vys/7t 

— K Wl/^'J3- ^yyxx/l/x— 7^;l/->W 
isT-f—b^ ^>777>^V^7t-h, 
^l/'>VVi/7t-h, x^;l/^;W^y-;l/i/VV-> 
7-?-— K S/*^ d n^;W^/~;l/i/V y ^>7 1- h , m 

<Dj§m&# v v s/t-*-— b ^-^x^i/s^r y 2/7^ 

— K f*^ae;Wv^7t-h, ^*s^n4^> 

y ->7^— h , m^7o ¥;\sz/^ y */Ti— 

h^o^BUBSaSK-ry^z^-b. ^yxx^x^y^ 

K-2.4 -i/Vyv'Jt-b, ^7xx;l/X/l/7^K-4, 
4 -^Wm-h, 3,3 — h4^>-4 ,4 -i/W 
->Z^— b^VS^^j-x— tfx (4->rv^7 
h**-;i/^y-tfy) x;i/y-< h\ 4.4 -*h*-y^ 
>-tf>^x^L/>^Urr— ;l/-3,3 -V-iVi/T^— b 



^X/Uy-Y K-4,4 -V^VZ/T-f— K 2,2 A, 
^7xx;k>*X;V7^ K-5.5 -V4Vi/71—b. 3.3 
-^>7f;W7xX;V^;l/7^ K-5.5 -VJVisT 
K 3,3 ;l/^7xx;l/^X;l/7^ K -6,6 

->Vyi/7t-h, 4,4 - i/* ^iVz/y x -;i^yx;b 
7^K-5,5 -&<<Vi/T-)-— K 3,3 -5^K*^y 
7xx;l/^x;I/7^F-4,4 -^Vy->7t-h, 4,4 
h^'>^7xx;l/^;l/7>f K-3,3 -vM'y^T 
i—b*£<D%mMiSXfr7* FJKVS/T:*— K 
10 [ooi 3] ^yxx;i/x;i/^y-4,4 -V^vi/rir— 

K v?7xX;l/XM^-3,3 -V 4 V i/T K ^> 

**yx;i/*y-4,4 -i^y^T^-K 4^^1/^y 

x x;I/X;l/^> -2,4 -z?-<Vi/T*r— K 4,4 
h^»*7x n ;bX;l/^ > -3.3 K 
3.3 -^b*v--4.4 -if-fVi/Ti— K^y^/l/X 

;b^>. 4,4 -i/VW^^xX/l/X^tV-a^ -vM* 
y->T^— K 4,4 tert-y^;bi^7xX;l/X;l/^ 
y-3.3 ->W^7t-h, 4,4 -^h+^-tfyx 

20 fuy^x;^>-3,3 -is^V't/T-f— K 4,4 — 

DD^7x x;l/X;l/^ > -3 ,3 -i^ y i/T~f— b^E<D 

3?S^x;l/>i->y^-ry^T^-h, 4-*^;i/ -3--ry-> 
7 -J— h^>-tr>X;l/*x;I/-4 -^y->7t-h7xy 
-toxf;i/ N 4-^ h^->_3— fvz/Ti-— b^>-&> 
X;U*x;l/-4 -4Vi/TT- ^7x/- ;Pxxf;l/^:H 
cdx;I/^ yixxf;i/S^ y^7t-h, 4-^ ^;l/-3- 
-fVZsTi— h^>-ifVX;l/t>x;V7-V K-3 
;b. 4 -^ys/T-^— -y-04f yx;l/^-;b - x^u 
y>?7^y-4,4 -i?4VisTir— 4,4 
30 y-tf >X;b^— ;b - xf L/y^7^>-3,3 -V-JVZ/T 

-r—b, 4-^^;b-3— r y s/t^— h^y-ifyx;^x 

;l/7xU H -4-^^/1/ -3 -rV5/T^— 
X;b^y^T^h\ ft7x>-2,5-'>Vy>'7t-h 

3*->H»f*. xhol», ^i7;l/n-;bi:(7)y 

[0 0 14] *56W^^V^TJS»i:LTfflV^6ti**y 

0ijxtf x i,2-^vy^^7t-hx^x i ,3--y-ry 

ft^7t-h7D^X l,4->Vyf^>7t-h7 

^y, i ,6-^yft'>7t-F^x P -7i-i/ 
y->vy yn ^ u 7*y*j>(vtti/Ti— bm^msm 

^y^'>7t~h, ->^o-s^y^y^->7-f 
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1 A-VJVtti/TI-— h^>-tf>\ ZA-*?<<V s f- 
4,4 -V^Vtt^T-f— h-1 .1 -Dx- 

;K i,i -^bytfx (4-^y^i/T^-h-o-tf 
y) . i ,i -^^i/yex h-2- 
p<^i/-^>4f» . i t i -^fi/>ex (4--rv^s/ 
7:7— h-3-^^;i^>Hf» .1.1- (l ,2-x£?y-y 

VfX (4--f V3-*isT-r— h^y-ify) . 4,4 - 
^Vf*i/7t-f^/7xyX 4,4 — >W^- 
*->7-J— h -3.3 -^^M>77xyy, ^VX 
7-'JK-3,4 - i^V^M-v'T^-K V7x-;l/X 
— r;l/-4 ,4 K ^7x-;l/7^> 

-4,4 -^v^s/r^h^fiWSWR^y^*^^ 

- K 2 ,4 ,6- h U -< VttfTI— V -1 ,3 ,5- MJ7 

- K i ,3-^>^y^;l/^;i/^-ry^->7^--- 

(2,2 -eeUi^V) -4,4 -^*;l/*-7l/^-f V^Hri/T 

[0015] *»9i»i:»ii^TR»i:bT«v^«>fy^* 

»^0#U-Yy^*^T^--hi:LTtt. M*fcf. 
tex (3-^Vft^7t-h7 p n;^) % wirx 

(2-^yft^7t-hx^» , (2-^y 

K i-^vf^7t-h-4-[(2- -ry^^T^ 

7*?— h^y«r» . x;i/*~/i/t£x (4->f y*-*s/7 
h^y-tfy) . x;by^-;i/ifx (4->f y*-*^ 
h^y-tfy) \ mex (4--ry^->T^— b 

-<y-t?y) , 4->CV^>7t-F-l- [ (4 — <v^- 
^->7t-F7x-;l/) x;l/*_;i/| -2-;*h4^>-^ 
y-tfy. 4-p<^;i/-3- -tvtti/T-t— h^y-t£yx;i/ 
*-;l/-4 ^Vft'>7t-h7xx;l/XXf;k 4-p< 

^-;i/-3 — ry^t^T^— h-^y-tfyx;i/*->U7~y 

K-3 -^^;U-4 -<y^S/7^- httifO^BtSfS 
K W7x/y-2,5->VyW 
i/T-)— K 1 ,4-> ? ^7'>-2,5-> ? ^y^^i>7 f ^— h 

ft^o$saaBR»{t«*etfWf6n«o salens 

©#U>ry^*S/T^FOtBilHH!Mfc H3RBlft«9 
0»ny>B»M*. T;l/*;I/B»*. 7;l/n^->S^ 
<*. -hDlftft^ ^f&7;l/3-/l/£<o:7V#y 

[0 0 16] *«Btft^T«Ri: LTffl^S^V S/7 



09*fcf. i -^ y i/7t- h -3— < y ^ zsT-r— v 
/^y, i-^y^z^-h-5 — fvtti/Ti— h^y£ 
y. \-<vi/Ti—h-e — fvtti/Ti— 
y. ^y^->7 r ^--h^;i/^-;i/^yi/7 r ^--h. i- 
-fy^-j— h-4 — r y^^T^-h^n^+J-y 

-4 — fv9-*ss7i— h^y-tfy, 4-^^;u-3— ry 
^r^-h-i-^y^^z^-h^y-tfy^HcD^s 

h -1 ,3 ,5- h y T^V4if <DaHS3«aft-&». * 6ICH: 

4-^y->7t-b-4 -YVft ; >7t-h'y*7x-;i/X 

h\ 2-4Vi/T1— b-2 ^yf^>7t-bi/* 
xf;l/s;x;b7^ K«0^yf-*S/T^— hSW^cfe 

t*. 7;l/*;l/BStfk 7;m*S'B»(fc -bpfj^ 
ft. ^ffi7;l/3-yl/£<Q:7V#y v-ggttfk 
^5FS»fc 9l/7«tt*. Wl/vhWtft, 

[o o i 7] cnwy^7t- b^fc^y^e/7 7 
^-Mb^tttss (i) -easna l. 4-^ryfb 
u ;Wb^w h <Dmmm&te. cnco+n 

CS)/SH (WffiS) *7Mt#il« 0.5- 3.0<D«Hrt. & 
$L<1± 0.5— i.5(0BHfiT65o *«B8TfflV>S4? 

y jWb«*M*. it ( i ) -easti* 1 . 4 -y^- 
7>fb***»^t. s/c. i, 4-^7y{ta^£ 

30 ifi(0»»IO?-*--7Wb^«fcO«^ftT«>J:V>o *^ 

j±, a (i) x^wi, 4-^7 7 y{b^^ffiv^ 

tSfeOT'fe^o *5SRatC4oV>T, S (1) r^^n^ 

i. 4-^T>fb*«iofflffl«tt. ffiffl-rswB*-/ 

frtb£>tiZt>\ »^b<«. ^;l/*yhfb^»<0 5^E: 
[0 0 18] *«W<o«Btt, ffl«, aafflt*»cJ:0» 

40 Ti—bik&mtR (i) TS^ns i. 4-»7y 

20 ,, CSa^SBBJfiU. 120 °OfgS£T*8 — 2 4 ^T*# 

s*r^o cobs, a^«o«ffitt*«»fc-r*fc«>. 
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[0 0 19] *56WO«Btt. ^*;W«>8S-7 
**^**;W^5 y® s -7Vl/**xx^**SdXtt>f 

ar, ^;*-**/^ yg? s -yji^jVJLXTjim&i^ s 

******* c fctt»* 

v> 0 c<Dm&fei*REmm.&'j>i&< t& ioo'csllizm 
<u -<ys/7'^— bj«»xtt>ry^*3/7'^— 

*o co*5K:>ry^7^-— h{k«wx»^y^*^T 
h {t^Wa £ ^jSlT fbdfcJfcW© o* 

7GiR##T (Cs His S4 £LT) 
C 

SWffi 3 9. 9 6 % 

9!l£tt 3 9. 7 2 % 

1 H — NMR (CDC 1 3 ) 

6=1. 2 7 (s. 3H) % 1. 4 4 (t, 1 H) . 
2. 7 1-3. 5 4 (m, 4 H) 
[0 0 2 1] H860U2 

is* Z V *yx*y * K 1 0 5. 6gP(0. 61^1/) 
1 7 5 0m 1 O^f l/y^D7-r FlCffiSIU -78 

S&fc, -1 51CT'8»ffljfll¥Lr:o ^fU>^D7^ 
K*»EH*Lfc«L *0»itfc:4 OOmlOX^y- 
10. 6gp (l. 4 5^1/) *Spk.. 5 

-TkKfk-^hu^ATkSJKi 2 6. off*arFu cn* 

IC LT h *x y Tfttti L fc 0 h*xy»*7jcT»leIi5l:i$ 
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ti> «Bcfii;, RftHftjJt. SflBWtt^ BJWGttiRi . 

sftfixui, wot 

[0 0 2 0] 

w-rs#. *fswttco*aii«k:j:oT«*iBSsna 

SttHl 

^^U;l/^X;I/7^hM 0 9. 535(0. 6 3**) 
*1 7 5 0mlWfl/»P7^Klu8»U 

^A2. ogp**nx.r. -2 ortc^L/co ceo 

«*»CX;l/7 1 J;I/*D7^F8 4. (0. 63* 

*) ftlWMsWtTWTU -1 

lit/Co *Ogja»C4 0 0ml ©x*/-;l/fc^K 
*1 1 4. 7SP (1. 5 1**) £r*n*_. S8ftTT3^. 

SOU ^SOX^y— ;l/-ea0«c»Lrc«^Kj!ibrco 
C<OitWHl*7lC3 0 0»»CiMRS*. 2 8 %7>t-7 
7j<2 0 4. 4SKKTFU 6 0°CT2^iP7j<^b 
/Co ftfflLfe*. ffl«T?&ttlcLTh*xy^ffltUl, 
/Co h*x>«**T*»IsI«c»b^a. ^IT, h* 
xy*»EE95feU Bft*S»<0 2. 5-lfX 0***7 

h*^*) -2, 5-s>**-*-i. 4-yf7>io 

3. IBB (0. 4 3**. IR*6 8. 3%) *f#fc 0 M 
M12 4-12 6°CTfeo/co 

30 

H S 
6.71% 53.34% 
6.80% 5 3.39% 

2. s-trx -2, 5— y^^i/ 

-1, 4-^7^9 5. 9SB (0. 4 0*;KiR3p6 
5. 8%) *t#rc e 1 2 4-1 2 61CT?feofCo 

[0 0 2 2] ^fiSCT3 
40 2 P 5-ex W;l/*yb^f;W -2, 5-^?** 
-1, 4-^f7>15. 2fiBSfl (0. 0 6**), 
m-^S/U U>i/W^7t-h3 5. 9fiaSP (0. 1 
9**) , l, 2-tfx [ (2-^;^y>xf;W 
-3-^;^yhyp;^2 2. lSagp (o. o 

8**) . ^^i/f-v^u-Fo. ias%^s 

t^^X*— * K t i5s\>T v h<J:0aa*— *K^caA 
LfCo ^V^T% 4 1 2 or^T^^KI^SLE: 

so tc^ijiu ffi^^*— ;l/K*DB0ffll/ft. C3LT 



(7) 



W6-2 5 6 3 4 2 
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a =i. 6 5. 77^vd =32. nKsnttaisa 

1 0 8tT^ofc 0 
[0 0 2 3] Jtttffll 
ffl -^>'Jl/^VV^7t-h4 1. (0. 2 

2t;W . 1, 2-tTX [ (2-^;l/^yh3i^;W ^ 
-3-^;l/*yb/n;^3 8. 3M«§P (0. 1 
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= 1. 6 6. 77^Svd =3 2. RaSSPHMlKtt9 
[0 0 2 4] 

[fgH^O^m] 1.4- WT>1t&VstttS* 



50 



